Stereoselective glutathione conjugation and amidase-catalyzed hydrolysis of alpha-bromoisovalerylurea enantiomers in isolated rat hepatocytes.
alpha-Bromoisovalerylurea (BIU) is used as model substrate for studies on the pharmacokinetics of glutathione conjugation in vivo. Its metabolism in isolated rat hepatocytes is presently studied. A major part of the substrate was conjugated with glutathione, but also amidase-catalyzed hydrolysis occurred, resulting in the products urea and alpha-bromoisovaleric acid (BI). The amidase activity was located in the microsomal fraction of the rat liver. The product of hydrolysis, BI, also was conjugated efficiently with glutathione. In glutathione-depleted hepatocytes, no glutathione conjugates but only urea and BI were formed. A pronounced stereoselectivity in the metabolism of the BIU enantiomers was observed: (R)-BIU was conjugated with glutathione much faster than (S)-BIU. (S)-BIU was hydrolyzed substantially in the cells and the glutathione conjugate of the hydrolytic product, (S)-BI, could be detected. At high BIU concentrations (500 microM of the racemate) intracellular glutathione was seriously depleted; then, the cosubstrate availability most likely was the rate-limiting factor in the conjugation of BIU with glutathione. More urea was formed from (racemic) BIU in isolated rat hepatocytes in the present study than in the perfused liver and the intact rat in previous studies. This in vivo-in vitro difference is tentatively assigned to differences in glutathione availability in these systems. The results suggest that BI may also be a useful model substrate to study the kinetics of glutathione conjugation in vivo and in vitro.